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of much utility to science. If the height of the barometer be 
correlated with the frequency of explosions in mines, it would 
not appear utile to describe the barometer asa “ cause ” of the 
explosion. Or, to take another case, which is purely hypo¬ 
thetical, but which will, I think, illustrate Prof. Ray Lankester’s 
point. There is, we will suppose, a purely random distribution 
of supernumerary teats in cows. But in my particular herd the 
two best milkers possess supernumerary teats (although there is 
no correlation between such teats and good milkers in general). 

I keep the calves of these two cows because they are good 
milkers, and by reason of this selection supernumerary teats 
become more and more common in my herd. At last I begin 
to preserve calves with supernumerary teats, really because this 
is a test of their descent from the good milkers, practically 
because I find them in themselves good milkers. Now, because 
I am a careful breeder, my cows may get a reputation at sales 
all over the country, and a correlation between supernumerary 
teats and good milkers may come to be generally recognised. 
This happens not because supernumerary teats are a cause of 
good milkers, but owing in the original instance to a random 
association of this variation with a utile variation. Thus, a 
primarily random association with a favourable variation may 
by the principle of heredity quite easily lead to a correlation 
which it would be of no profit to consider causal. If two 
characters be not correlated, and one be favourable to survival, 
then any selection of the favourable character, which hits a 
group of individuals having more than the average of the second 
character—and this may easily arise if we breed from com¬ 
paratively few individuals—will by the principle of heredity 
lead to a fortuitous correlation. I do not assert that this is the 
case in the frontal ratio of crabs, but it seems to me that a link 
is really missing in the chain of demonstration. All causality 
is of course correlation, but the converse, which Prof. Weldon 
seems to hold and Prof. Lankester to controvert, is surely a 
dangerous doctrine ? Karl Pearson. 

September io. 


Specific Characters among the Mutillidae. 

The discussion in your columns as to the utility of specific 
characters leads me to offer a few remarks on the Mutillicke, an 
interesting family of Hymenoptera. In the arid region of the 
United States, this family is very numerously represented, and 
its members may be seen running about in warm weather, 
especially frequenting sandy places, roads and pathways. It is 
not at first apparent why the species should be so numerous, 
living under what seem to be identical or almost identical 
conditions; in 1893 ( Tranj . Amer. Ent. Soc ., xx. 343), I 
wrote: “It is difficult to account for the origin of so many 
species under conditions which can hardly at any time have 
been very diverse.” But the region in question is inhabited by 
very many species of bees, the modifications of which have 
relation to a varied flora, as I have illustrated by particular 
instances elsewhere ( Proc . Ac. Nat. Sci. PZiila ., 1896, pp. 
33-41). The various Mutillidae are parasitic in the nests of 
these bees, and consequently do not live under identical con¬ 
ditions ; we have a varied flora with its varied insect-visitors, 
and these with varied parasites, the whole series of phenomena 
intimately connected, though at first sight it would seem 
impossible to see any connection between the flow'ers and the 
mutillids, however indirect. 

It must be a long time before the actual host-relations of all 
the mutillids are known, but I have a species now under 
observation, which may serve as an example. The bee 
Diadasia diminuta lives in colonies, burrowing perpendicular 
tunnels in the beaten pathway, wdiich are produced somewhat 
above the level of the ground by means of fragile cylinders of 
sandy particles, designed to keep the tunnels from being filled 
with sand. The little Sphocrophthalma heterochroa is the 
parasite of this bee, and the females may be seen in numbers 
running about between the burrows, now and then looking into 
them or entering. At once we see the utility of one of the 
specific characters of S. heterochroa —its small size. The larger 
species could not enter the small burrows of the bee. 

The females of S» heterochroa are splendid little insects, 
ornamented with scarlet, black, and whitish. Like the females 
of all Mutillidae, they are wingless. The much more active 
winged males, which are not so elegantly ornamented as the 
females, may be seen bustling about, looking for the latter. In 
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the Mutillidae, the females are very varied in colour, markings 
and structure ; while the males are much more uniform. Thus, 
Cameron says (“Biol. Cent. Amer. Hymenoptera,” p. 259): 
“This general resemblance of the males not only makes their 
specific determination a work of difficulty, but it adds greatly 
to the task of assigning them to their respective partners of the 
opposite sex.” If the bright and varied colours and markings 
were due to activity or a “ katabolic tendency,” it is in the 
winged males that they ought to be found ; not, as is actually 
the case, in the wingless females. But on the principle of 
utility there may be an explanation. The males have to look 
for their respective females, and I believe the ornamentation of 
the latter assists their recognition. 

There is a whole series of Mutillidae which are very plainly 
coloured, from tawny through various shades to black, never 
with any scarlet, or conspicuous markings. These (PJiotopsis 
and Brachycistis ) are all nocturnal, without any exception, and 
come to lights in the evening. But the systematists who have 
described many of these insects, were totally unaware of this 
circumstance until I pointed it out recently ! 

The moral of all this is, that to understand the real meaning 
of specific characters we must study the species in nature. We 
are hardly more likely to understand natural phenomena from 
the examination of dead animals alone, than a Hottentot would 
be to understand the apparatus of telegraphy. And eventually, 
I believe even the pure systematist will have to base his work on 
biological observation. It has been fondly hoped all along that 
absolute criteria of specific distinction would be found in the 
insects themselves, without reference to their habits; and the 
searchers for such “ hall-marks,” driven from point to point, 
have at length taken refuge in the male genitalia. But only a 
few days ago I received the following in a letter from M. Ernest 
Andre, the distinguished French student of Hymenoptera, and 
particularly Mutillidae. 

“ Comme je l’ai dit, je crois qu’on attache aujourd’hui une 
trop grande importance aux caracteres tires de l’appareil genital 
male. Ces organes sont tres variables, difficiles a apprecier, et 
ne concordent pas toujours avec les autres caracteres morpho- 
logiques.” T. D. A. Cockerell. 

N.M. Biological Station, Mesilla, New Mexico, 

U.S.A., August 25. 


The Khmer of Kamboja. 

In Nature, June n, p. 135, I see a short notice of the 
work being done in Australia by Prof. R. Semon, of Jena, and 
that he classes the “Khmer and Chams of Kamboja” as 
“primitive Dravido-Australians.” I hope that some of your 
anthropological experts will, as soon as possible, correct this 
serious mistake. 

Mr. A. H. Keane, in Nature, January 6, 1881, p. 222, 
calls these people “ Caucasian ”; but I presume they are 
now (1896) known to be what Captain C. J. F. S. Forbes 
classed them, i.e. Mon-Anam, in his “ Languages of Further 
India.” 

J. R. Logan, in his “ Ethnology of the Indo-Pacific Islands,” 
published at Singapur and Pinang, in the Journal of the Indian 
Archipelago (1847-63), rightly classes them as Mon-Anam, 
giving their linguistic peculiarities and alliances, pronouns, &c., 
and numerals up to ten, those from one to five being identical 
with our Kol, Sontal, Munda, Ho (the most western relatives 
of the Mon-Anam alliance), and quite different to the Dravidian, 
numerals. 

The now civilised Kambojans admit that the “ Khmer dom ” 
are the older and purer stock, whence they are descended, and 
that they were hill savages , which carries out what we know 
so far of these early /r^rBurmo-Tibetan races from the Asam 
side. 

Both in physique and languages, the Dravido-Austral 
aboriginal of India (south of Himalaya) and the Mon-Anam 
group are very distinct; the former are seen purest in the 
Andamani and Negrito, in whom there is an entire absence of 
Tibetan elements. 

But the Mon-Anam (which includes the Khmer) were formed, 
as a race, by the mixture, or fusion, of (Sifan) Tibetans with 
the Dravidians, lying south of Himalaya from Nipal to East 
Asam. At one time this “ Mon-Anam ” race appears to have 
covered all Northern and Eastern Bengal, the whole of Asam, 
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and the Ultra-Indian peninsula from Asam to Singapore, and 
even to have extended to the Nicobars, Sumatra, Borneo, and 
beyond. In India, on the west and south-west, the Tibetan 
■element dies out, and gives place (gradually) to the purer 
Dravidian ; and here we have the darker Kol alliance, Munda, 
Santali, &c., say, roughly, two thirds Dravidian and one-third 
Tibetan. Further east we have the relics of the Mon in the Bodo, 
Koch, Mech, of the Delta, and the Garo-Kasia of the eastern 
hills, the latter more Tibetanised by later influx of Tibetans 
vid Bhutan, in physique and language. 

Then we have a vast gap filled in by later “Tibeto-Burman” 
races, and come to the “ Mon ” of Pegu, who show the influence 
of the Tibeto-Burman inroads, though retaining still considerable 
* 4 Kasia ” affinities. The Kambojans, again, are another frag¬ 
ment of the “ Mon,” having specific affinities with Manipuri 
and Naga. Anamese, again, is distinguished by its strong 
Manipuri, Barak, and Kol affinities, and showing Chinese 
influence, through contiguity becoming more monosyllabic. 

Logan, who was an expert in these matters, tells us that 
“ the Mon-Anam pronouns and numerals are partly Tibetan 
and partly Dravidian—chiefly the latter—but most of the sub¬ 
stantial roots are similar to Tibetan, and the forms more archaic 
than the current Tibeto-Burman.” “The difference between 
Dravido-Australian and the Mon-Anam formation is so great, 
that it may be safely connected with the equally striking differ¬ 
ence of race, and ascribed to a long-continued and total ethnic 
separation during its earlier history. The Simang and Anda- 
mani are the purest remnants of a pre-Himalaic race in Ultra- 
India, and it is probable that similar Dravido-Australian tribes 
[lived there] before the Mon-Anam entered the region.” 

But one of the best proofs that the “Khmer” are not 
Dravido-Australian is, that the Australian races all have 
numerals on the binary basis I and 2. Three is 2 + 1 or 1 + 2. 
Four is 2 -f 2. Five is 2 -1- 2 + 1. This was formerly the basis of 
the Dravidian system, long before the Mon-Anam (Khmer, &c.) 
arose as a race. 

The Australians, in fact, whose languages are known to be 
“more nearly allied to the South Indian than to any other in 
the world,” left India (probably via Malaya) when the Dravidian 
numerals were in their earliest binary stage, and before the 
quinary and denary stage was developed (anywhere). 

As Logan says, “ the quinary and denary systems, with the 
Dravidian mode of forming 8 and 9, indicate affinities belonging 
to much later periods. The civilisation which originated them, 
was unknown to Dravido-Australian at the time when the early 
Asonasian migrations took place.” 

That the Mon-Anam race, much later on, passed south and 
east from India, and extended even over the Archipelago and 
Pacific, is becoming yearly more obvious, not only through study 
of physique and customs, but the number of roots, pronouns, 
and vocables having a Himalaic basis. But from their site of 
origin, in Bengal, as a (locally varied) admixture of Tibetan and 
Dravidian, the racial development and tribal drift may have 
been exceedingly slow, like the drift we see now among the much 
later Tibeto-Burman, Lushai Kuki, &c., taking probably many 
centuries in crossing from the Delta, across the Barak, Manipuri, 
and Naga Ranges, and via Asam. That they at one time 
covered the entire Ultra-Indian peninsula, is obvious from the 
position of the fragments of the race, due to the intrusion of the 
Tibeto-Burmans, but that they extended to the east of the Upper 
Irawadi is doubtful. 

The Cham, Charay, Stieng, Xong, Samre, and Kuy are the 
less known, more barbarous, and purer branches of the Mon- 
Anam living in the Mekong highlands. S. E. Peal. 

Sibsagar, Asam, August 11. 


Dr. Siemens* Smokeless Open Grate. 

Dr. C. William Siemens described fully in Nature 
(November II, 1880, vol. xxiii. p. 25) a smokeless open gas and 
coke or gas and anthracite grate for living rooms, costing about 
one halfpenny per hour in fuel. Will any users of this grate, who 
may have an extended experience of it, relate their views, and 
state any lessons its use may have taught them ? 

During an extensive hunt for a smokeless open cheap grate, 
Dr. Siemens 1 grate is the most satisfactory I have yet found. 

Fred. Wm. Foster, 

Neckinger Mills, Bermondsey, September 9. 
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THE LIVERPOOL MEETING OF THE 
BRITISH ASSOC I A TION. 

IV. 

Liverpool, September 14. 

E are now on the eve of the meeting. St. George’s 
Hall opens to-day as the British Association re¬ 
ception-room ; and although the attendance on the first 
day will be chiefly Liverpool people securing their seats 
for the evening addresses in the Philharmonic Hall, still 
a few visitors from other parts of the country and from 
abroad have already arrived, and many more are ex¬ 
pected to-morrow. We are told that more associates’ 
and ladies’ tickets have now been taken than at any 
previous meeting on the corresponding day. These 
local ticket-holders, along with the members from else¬ 
where who have intimated their intention of being 
present, amounted on Saturday to about 2500, so there 
is every prospect of a large gathering. 

The last meeting, for the present, of the Executive 
Committee was held on Friday, and the local secretaries 
then reported upon the final arrangements for the meet¬ 
ing. The Town Hall will probably prove too small for 
the number of members who will attend the first soiree, 
so the Lord Mayor (the Earl of Derby) has obtained 
permission from the Committee of the Exchange News¬ 
room, across the Exchange “ flags,” to utilise that mag¬ 
nificent hall, in addition to the Town Hall, for his enter¬ 
tainment. A covered way will connect the front of the 
Exchange News-room with one of the windows of the 
Town Hall. 

At the second soiree, to be held in the Walker Art 
Gallery, Free Library, and Museum, the accommodation 
is ample, so provision is being made for short lectures, 
lantern demonstrations, and various exhibitions in the 
galleries and rooms. 

Nothing has been changed in the other Sectional 
arrangements and fixtures already announced, but some 
additional information has come in regard to the probable 
work of Sections F, I and K. 

In the Section of Economics and Statistics, the pro¬ 
ceedings on Thursday will be opened at 11 a.m. by the 
Presidential Address, which will deal with economic 
teaching and political action. The treatment of this 
subject derives much additional importance from the 
almost unique position in the political world occupied by 
the President (the Right Hon. L. Courtney). In due 
consideration that the meeting takes place this year in 
a large and busy commercial centre like Liverpool, several 
sittings will be devoted to the consideration of matters 
of directly practical, as well as theoretic interest. On 
one day (Friday), three papers will be given by Messrs. 
Cannan, W. H. Smith, and Blunden on various points 
relating to the incidence of local rates and the municipal 
control of finance. On another day (Monday), future 
dealings in produce will form the subject of discussion. 
Papers dealing with these will be contributed by Mr. 
H. R. Rathbone, Mr. Charles Stewart, and Mr. E. Helm, 
of Manchester. On Tuesday, currency questions will 
occupy the attention of the Section, when it is hoped 
that a paper will be read in defence of the gold standard 
by Mr. William Fowler. One or two papers from the 
bimetallic side are promised. Other papers will deal 
with the effects of trade amalgamations, systems of 
economic education, standard of value and money, com¬ 
mercial crises, cotton prices, remedies for agricultural 
distress, metric system, and other important subjects. 
It is hoped that there will be included among these a 
consideration of some aspects of charitable and philan¬ 
thropic trading, by Mr. C. S. Loch. 

In the “ Section of Physiology, including Psycho¬ 
physics and Experimental Pathology,” in addition to 
the Presidential Address and the discussions already 
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